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Dermatitis herpetiformis is a disorder characterized 
by deposition of IgA in the dermal papillae and an as-
sociated gluten-sensitive enteropathy which is fre -
quently asymptomatic. However, the pathogenic rela-
tionship between wheat products and the skin disease is 
poorly understood. The present study was designed to 
assess the short-term response of IgA and IgG circulat-
ing immune complexes to oral ingestion of wheat and 
nonwheat dietary protein. Five patients with dermatitis 
herpetiformis and 5 normal controls were fed whole 
w-heat and serum was collected every 30 min. After 5 hr, 
a gluten-free meal was given and serum was collected 
hourly for 5 more hours. IgA circulating immune com-
plexes and IgG circulating immune complexes were mea-
sured using the Raji cell immunoradiometric assay. Pa-
tients with dermatitis herpetiformis, as a group, devel-
oped a significant elevation of IgA circulating immune 
co:rnplex levels, but not IgG circulating immune complex 
levels, after wheat ingestion. Normals, as a group, failed 
to develop a significant elevation o( either IgA or IgG 
circulating immune complexes after wheat ingestion. 
Induction of IgA circulating immune complexes was 
denlOnstrated in 5 of 5 patients with dermatitis herpeti-
formis, including 2 patients with previously normal 
levels of IgA circulating immune complexes. These re-
sults indicate that: (1) elevation of IgA circulating im-
IDune complexes can be induced in patients with der-
IDatitis herpetiformis with previously normal levels, (2) 
IgA circulating immune complex levels are related to a 
factor known to alter disease activity, namely wheat 
ingestion, and (3) the immune complex response is char-
acteristic for IgA in a disease felt to be IgA mediated. 
These results support the hypothesis that IgA circulating 
iIDmune complexes playa biologically significant role in 
the immunopathogenesis of dermatitis herpetiformis. 
Dermatitis herpetiformis (DH) is a papulovesicul ru' skin dis-
ease characterized immunopathologically by the deposition of 
IgA in the derma] papillru'Y tips in greater than 95% of the 
patients [1,2]. On small bowel biopsy, the vast majority of the 
patients have an associated gluten-sensitive enteropathy which 
is frequently asymptomatic [3]. Both the skin disease and the 
small bowel abnormality respond to gluten restriction [4-6], 
suggesting a causative role of wheat protein. However, the 
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mechanism by which wheat induces the skin and gut disease is 
unknown. 
Previous studies in our laboratories demonstrated the pres-
ence of IgA circulating immune complexes (CIC) in the sera of 
patients with DH [7,8]. This has been confirmed by Hall et a] 
[9] and a prevalence of approximately 30% is accepted. If IgA 
CIC are biologically significant in the pathogenesis of DH, one 
would expect to identify: (1) the presence of increased amounts 
of these complexes in each patient's serum at some point in 
time, and (2) a relationship of IgA CIC levels to factors that are 
known to alter disease activity, such as wheat ingestion. This 
study was undertaken to investigate the possibility that DH 
patients respond to the ingestion of wheat antigens with cyclic 
alterations in levels of CIC. 
The studies reported herein demonstrate the induction of 
elevated levels of IgA CIC after wheat feeding in 5 of 5 DH 
patients. When compared to normals, DH patients as a group 
developed a significant elevation of IgA CIC levels, but not IgG 
eIe levels, after wheat ingestion. The present data do not 
exclude the induction of IgA eIe by nonwheat dietary protein. 
A definitive statement on this possibility awaits further inves-
tigation . 
MATERIALS AND METHODS 
Test S/lbjects 
Five patients (2 females, 3 males, age range 27-66, mean of 49 yr) 
with the diagnosis of DH were chosen for these studies. ALI patients 
had a typical clinical history of a prmitic vesicular eruption and 
demonstrated granular deposition of IgA in the dermal papillaJ'Y tips 
on dil'ect immunofluorescence of perilesional skin. DH patients were 
selected only on the basis of their willingness to participate in the 
study. Patients 3 and 4 denied recunent symptoms of diarrhea or 
weight loss. Patients 1 and 2 complained of problems with occasional 
loose bowel movements and patient 5 had had weight loss and st.eator-
rhea for 4 mo prior to testing. Patient 1 was diagnosed previously as 
having idiopathic hypothyroidism, and patient 2 had had a thyroidec-
tomy for a thyroid nodule 20 yr previously. Both patients 1 and 2 were 
receiving chronic thyroid replacement. No patient was Oll a strict gluten 
restriction prior to the day of admission. All patients were previously 
receiving dapsone or sulfapyridine, but all medications were discontin-
ued 72 hI' prior to challenge. 
Five volunteers (3 females, 2 males, age range 29-53, mean of 43 yr) 
were chosen as controls. All 5 controls denied past or recent history of 
diarrhea or weight loss. Control 5 was diagnosed previously as having 
idiopathic hypothyroidism, and was on chJ'onic thyroid replacement. 
Control 1 was on hydralazine and hydrochlorothiazide maintenance 
therapy for hypertension. All controls had been on regular diets prior 
to adm ission. 
Dietary Challen.ge 
Dietary challenge studies were performed in the Clinical HeseaJ'ch 
Center of the University of Utah Medical Center. Test subjects were 
admitted on the evening prior to challenge, and placed on gluten and 
iodine restriction for 16 h1' p1'ior to challenge. Test subjects had no oral 
intake except for water for 8 hI' prior to challenge. On the morning of 
challenge, an indwelling venous catheter was placed and base line 
serum samples drawn. Subjects then consumed 55 gm of whole wheat 
(equivalent of2 slices of bread). Haw Canadian wheat, previously boiled 
for 7-9 h1' in water, was served with water and sugar only. Time for 
consumption ranged from 20 min to 45 min. Time 0 began when the 
wheat meal was fin ished. Serum samples were then drawn every 30 min 
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for 300 min. At time 300 min, the subjects were given a gluten-free, 
iodine-free, milk-free meal, and serum samples were drawn hourly for 
the next 390 min. At time 600 min, a second gluten-free meal was given. 
Serum samples were drawn at 24 hr and the study was terminated. 
Serum Samples 
Blood was drawn from the indwelling venous catheter and clotted at 
37°C overnight. Serum was aliquoted and frozen at -70°C until anal-
yses were performed. 
Cultured Lymphoblastoid Cells 
Raji cells (American Type Cell Culture) are a lymphoblastoid cell 
line with B cell characteristics, derived from a patient with Burkitt's 
lymphoma [10]. These cells have surface receptors for the Fc fragment 
of IgG for C3b, Clq and possibly other complement components. The 
affinity of the complement receptor is much greater than that of the 
IgG receptor [11]. The C3 receptors have an in vitro turnover rate 
(half-life) of 3-4 hr [12]. Cells were cultured in RPMI-1640 (Gibco) and 
1% penicillin-streptomycin (Gibco) in 75 mm2 T flasks (Corning). Cul-
tures seeded with 2xlO" cellS/CC were harvested after 72 hr in culture 
and used for the assay. All cultures exceeded 85% viability, as deter-
mined by trypan blue exclusion. 
Raji Cell Immunoradiometric Assay 
The 72 hr Raji cell cultures were washed in 30 cc of RPMI-1640 to 
remove C3 receptor activity released into the spent media [12). Raji 
cells, 2xlO", in 25 !Jl of RPMI-1640, were reacted with 25 III of a 1:4 
dilution of the serum to be tested in 1.5 ml centrifuge tubes (Eppendorf), 
and incubated in a shaker bath at 37°C for 45 min. Cells were resus-
pended at 15-min intervals. The cells were then washed 3 times with 
RPMI-1640, reacted with an optimum amount (21-26Ilg of protein) of 
a 1:5 dilution of either anti-IgA 1125 or anti-IgG Il2'-labeled antisera in 
RPMI-1640, containing 1% bovine serum albumin (RPMI-1640-BSA) 
and incubated for 30 min at 4°C in a shaker bath. Subsequently, the 
cells were washed 3 times in RPMI-1640-BSA. The radioactivity in the 
cell pellets in the immunoradiometric assay was determined in a gamma 
counter (13). All serum samples were tested in duplicate in both the 
IgG CIC and IgA eIC assays. 
It is the custom in immune complex assays to introduce an external 
standard of aggregated immunoglobulin. However, because of variabil-
ities in performing aggregation techniques from investigator to inves-
tigator, and from day-to-day in the same laboratory, comparison of 
results becomes difficult. We have eliminated this variable by express-
ing all test results for both IgG and IgA CIC assays in terms of standru'd 
deviations from the mean of 20 normal blood donors. A panel of sera 
composed of 20 randomly chosen Red Cross blood donors was used to 
establish the normal range each day. The mean and standard deviation 
for this group was established on multiple occasions. All test results for 
both the IgA crc and IgG CIC assays were calculated and expressed in 
standard deviations from the mean of 20 normal blood donors (CIC 
test units). By definition, values greater than 2 test units above this 
mean are considered to be elevated. Assay variability of the Raji cell 
test on an individual day was established by running the same sample 
50 times on the same day. Ninety-five percent of the values fell within 
10% of the mean for these replicates. All samples to be tested for a 
specific immunoglobulin class of CIC on the same subject were run on 
the same day. The day to day variation of the Raji cell assay was 
evaluated by testing the same 27 specimens on 3 separate days. The 
mean variance was .22 test units. 
Pronase Digestion 
Pronase (Sigma) was dissolved immediately before use in RPMI-
1640. Raji cells at 107/ml were incubated with pronase (1 mg/ml) at 
37°C for 25 min, and then washed free of pronase by centrifugation and 
resuspension in RPMI-1640. Viability _and yield, as determined by 
' trypan blue exclusion and cell counts, were unchanged by pronase 
digestion. Individual sera containing IgA immune complexes were then 
tested for activity using both pronase digested Raji cells and nonpron-
ase digested Raji cells, and the results were compared. 
Serum IgA Levels 
Serum IgA levels were done on DH sera at base line and at the time 
of peak IgA CIC using Kallestad radial immunodiffusion plates for 
serum IgA. The percent error for this assay is ±10%. 
Small Bowel Biopsy 
Patients were selected for small bowel biopsy only by their willing-
ness to have this procedure performed. Patients 1, 2, 3, and 5 agreed to 
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small bowel biopsy. This was performed via single capsule suction 
biopsy technique, after intubating the small intestine under fluoroscopy. 
All biopsies were done within 6 weeks of wheat challenge. Biopsies 
were graded according to the degree of histologic severity as outlined 
by Alexander [14]. Grade I is normal. Grade II shows mild changes with 
broad and fused villi and increased number of plasma cells and lym-
phocytes in the lamina propria. Grade III shows prutial villous atrophy 
with short broad villi. In Grade IV, the mucosa is flat and villi are 
absent. 
Statistical Analysis 
The Wilcoxon signed-ranks test for related samples was used to 
compare base line values for DH patients as a group with peak values 
for DH patients as a group within the first 300 min after wheat 
ingestion. The same calculation was done for the group of normals. The 
small number of subjects within a group prevents further statistical 
analysis of differences at various points of time, since bias will be 
introduced. These results are best reviewed by visual presentation of 
the composite curves. 
RESULTS 
Clinical Disease Activity 
All patients had clinically active disease characterized by 
pruritus, papules and/or vesicles at the time of testing. Several 
patients noted worsening of disease during the 24-hr test period, 
but it was impossible to separate this from the recent flare in 
disease activity precipitated by discontinuance of dapsone 72 
hr prior to challenge. Consequently, no immediate correlation 
with clinical disease activity could be made. None of the pa-
tients experienced diarrhea or crampy abdominal pain in re-
sponse to wheat challenge. 
IgA Immune Complexes after Wheat Feeding 
Three of 5 DH patients had elevated levels of IgA CIe 
(greater than 2 test units) on baseline samples (Table I). All 5 
patients had elevated levels of IgA eIe within 300 min after 
being fed whole wheat. One of 5 normals developed elevated 
levels of IgA eIe during this time period. From Table I it can 
be seen that there is a large degree of biologic variability and 
both the time required to develop a peak and to completely 
clear IgA eIevary from individual to individual. 
Analysis of the present data by groups minimizes the effects 
of biologic and genetic variability in DH and normal patients, 
and allows for analysis of trends in immune complex induction. 
Figure 1 is a graphic display of IgA CIe . levels after wheat 
feeding in DH patients as a group and normal controls. At time 
150 min, the DH patients as a group develop a peak level of 
IgA eIe which is clearly above the normal range, and signifi-
cantly different from base line (p < .062). Normals do not vary 
significantly from their baseline (p> .125) . Induction of eIe in 
response to antigen feeding was preceded by an initial decrease 
in eIe levels. Transient antigen excess presumably produces 
temporary solubility of complexes to the extent that they are 
not readily distinguishable. A period of antigen-antibody equiv-
alence with maximum eIe levels occurs at 150 min. Finally, 
complexes are cleared as presumed antibody excess supervenes. 
IgA Immune Complexes after Gluten-free Meal 
Results of IgA eIC levels after ingestion of a gluten-free meal 
are also included in Table I. Prior to ingestion of the gluten-
free meal (time 300 min), 2 of 5 DH patients had elevated levels 
of IgA CIC and 5 of 5 developed incl"eased levels of IgA CIC in 
the 300 min following ingestion of the gluten-free meal. One of 
5 nOl"mal controls had elevated levels before the gluten-free 
meal, and slight elevations were noted in 3 of 5 after feeding of 
the gluten-free meal. However, trends in individual patients are 
much more difficult to identify in this portion of the study. 
Consequently, the results of the IgA eIC levels after a gluten-
free meal (given at time 300 minutes) are combined in Fig 2. 
Although there is a suggestion of a response to gluten-free meal 
in DR patients, the small number of subjects prevented detailed 
statistical analysis. These data suggest that there is a significant 
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TABLE 1. IgA GI G after wheat challenge and g luten-free challenge 
DH patients Normal controls 
2 3 4 5 Mean 2 3 4 5 Mean 
B ase line 2.5" 1.5 2.2 .3 2.8 1.9 ± 1.0 2.0 1.8 2.3 1.4 -.6 1.4 ± 1.1 
Wheat meal 
Time in min 
30 4.6 .9 2.3 .7 1.2 2.0 ± 1.6 2.4 .8 1.8 .2 -.4 1.0 ± 1.1 
60 2.2 1.4 2.0 - .7 1.2 1.2 ± 1.1 2.0 .8 1.2 - .5 .1 .7 ± 1.0 
90 2.3 1.0 2.3 4.1 3.0 2.5 ± 1.1 1.2 -.6 1.3 1.1 1.6 .9 ±.9 
120 3.8 2.7 2.2 2.7 3.5 3.0 ± 0.7 1.5 -.4 1.7 - .3 -.5 .4 ± 1.1 
150 5.7 2.2 4.1 .7 3.9 3.3 ± 1.9 1.2 -.5 .5 1.8 - .1 .6 ±.9 
180 3.5 1.5 3.5 2.3 3.3 2.8 ± 0.9 2.4 -.2 1.4 -.2 -.6 .6 ± 1.3 
210 3.0 1.5 2.8 1.7 4.3 2.7 ± 1.1 3.0 -.1 1.6 1.7 .8 1.4 ± 1.2 
240 2.3 1.0 1.9 -.1 4.7 2.0 ± 1.8 2.5 -.3 1.4 1.1 .8 1.1 ± 1.0 
300 2.0 1.5 1.7 0 2.4 1.5 ± 0.9 3.2 -.1 1.2 1.1 .3 1.1 ± 1.3 
Gluten free m eal 
360 ND b 1.9 1.4 2.4 3.0 2.2 ± 0.7 ND -.5 2.1 2.5 -.4 .9 ± 1.6 
420 2.4 1.7 2.6 2.1 2.9 2.3 ± 0.5 2.1 ND 2.2 1.8 -.6 1.4 ± 1.3 
480 2.6 2.2 .7 -.4 .4 1.1 ± 1.3 3.2 ND .2 2.1 0 1.4 ± 1.5 
540 2.7 3.0 1.9 2.3 .8 2.1 ± 0.9 1.7 ND 2.0 .9 .2 1.2 ± .8 
600 2.7 1.5 .9 2.0 .8 1.6 ± 0.8 1.2 ND 1.1 2.1 ND 1.5 ± .6 
24 hl· 2.2 2.6 1.8 2.4 1.9 2.2 ± 0.3 2.7 -.4 .4 0 - .2 .5 ± 1.3 
n Test unit values ar e expressed in standru·d deviations from the mean of 20 normal blood donors. Test uni t values greater than 2.0 are 
considered to be elevated. 
b ND = not done. 
FIG 1. IgA immune complex response to wheat ingestion. DH pa-
tients as a group (closed circles ) develop increased levels ofIgA CIC 
from 90-210 min after ingesting whole wheat. Values at 150' are 
significantly different (Wilcoxon signed ranks test) from base line. 
Normal cont rols (open circles ) fail to develop a significant elevation. 
S haded area represents normal range of IgA CIC. Bars represent 
standru·d error. . 
IgA mediated serologic immune response to orally ingested 
wheat in DH patients. Elucidation of the response to nonwheat 
antigen awaits further investigation. 
IgG Circulating Immune Complexes 
Evaluation of IgG eIe levels was performed on aliquots from 
the same serum samples as that for IgA CIC. T able II and Fig 
3 and 4 represent these serum specimens tested with monospe-
cific anti-IgG 1 125, rather than anti-IgA 11 25. Three of 5 DH 
patients had elevated levels of IgG ele at base line. However , 
none of the 5 patients demonstrated an increase in IgG eIe 
after wheat ingestion. As before, the most meaningful evalua-
tion of the data is to consider the patients and controls as 2 
groups (Fig 3). One can see that a significant elevation in IgG 
eIe did not occur after feeding the wheat meal. Comparison of 
u 
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FIG 2. IgA immune complex response to ingestion of a gluten-free 
meal. DH patients as a group (closed circles ) ·have slight ly increased 
levels of IgA CIC 60-240 min after ingesting a gluten-free meal (time 
360 to 540" of test). Shaded area represents normal range of IgA CIC. 
Bars represent standru·d error. 
base line and peak points on this graph fa iled to yield any 
significant differences (p > .125) . E valuation of IgG CIC levels 
af~er a gluten-free meal shows a very slight elevation at 480 
mln. 
It should be pointed out that these data on IgA eIe and IgG 
eIC after feeding of wheat and gluten-free meals have indicated 
overall trends in immune response. They do not rule out the 
possibility of an IgG eIe response to wheat antigen in individ-
ual patients or of IgA or IgG CIC response to nonglu ten dietary 
protein in individual patients. 
Small Bowel Biopsy 
Single biopsies from the capsule suction method were evalu-
ated for abnormalities on routine hematoxylin-eosin stained 
sections. Biopsy from patient 3 was interpreted as norma]. 
Biopsies from patients 1 and 2 showed increased inflammatory 
infiltrate of lymphocytes and plasma cells with very minimal 
blunting of the villi (Grade II). Biopsy from patient 5 showed 
dense inflammatory infiltrate with blunting of villi (Grade III) . 
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TABLE n. IgG CIC after wheat challenge and gluten· free challenge 
DH patients Normal controls 
J 2 3 4 5 Mean 1 2 3 4 5 Mean 
Base line 3.0" .6 3.2 2.3 1.8 2.2 ± 1.0 0 1.9 .4 .6 3.3 1.2 ± 1.4 
Wheat meal 
T ime in min 
30 204 -.7 2.2 1.1 1.8 1.4 ± 1.3 .3 1.2 .1 .4 204 .9 ±.9 
60 2.3 - .2 1.2 1.1 1.8 1.2 ± 0.9 .3 1.5 .S 2.1 2.7 1.5 ± 1.0 
90 2.0 - 304 2.2 1.5 .S 0 .6 ± 2.3 .3 1.1 -.2 -.5 1.7 .5 ±.9 
120 2.3 -.5 1.5 1.6 1.7 1.3 ± 1.1 -.7 2.3 -A -.1 .5 .3 ± 1.2 
150 2.1 - .3 -1.0 1.3 1.S O.S ± 104 0 0 -2.9 -.4 1.9 -.3 ± 1.7 
ISO 2.2 - .6 1.6 1.8 1.2 1.2 ± 1.1 .5 1.6 - .6 -.1 1.5 .6 ± 1.0 
210 2.S -.5 1.4 1.3 - .5 0.9 ± 104 0 2.2 1.9 0 2.6 1.3 ± 1.2 
240 2.2 0 2.6 1.1 -.5 1.1 ± 1.3 .S -1.0 2.3 .S 1.6 .9 ± 1.2 
300 2.7 - .7 -4.9 2.9 1.6 0.3 ± 3.2 -.2 2.1 -.9 .9 1.S .7 ± 1.3 
Gluten free meal 
360 NO" -2.5 1.9 2.1 A 0.5 ± 2.1 NO .4 -.6 1.9 2.0 .9 ± 1.3 
420 2.6 -.5 1.6 1.4 .6 1.1 ± 1.2 .6 NO -2.9 .4 1.3 .2 ± 1.9 
4S0 2.7 -A .2 6.0 2.2 2.1 ± 2.5 A NO -5.0 .S 2.S -.3 ± 3.3 
540 2.5 .4 -1.9 2.9 1.6 1.1 ± 1.9 .S NO -1.3 2.9 1.7 1.0 ± 1.8 
600 1.7 -.3 -4.5 1.9 1.S 0.1 ± 2.7 .4 NO - .S 1.5 NO A ± 1.2 
24 hr 2.0 - .2 2.2 2.6 2.4 1.S ± 1.1 .3 2.4 -.6 - .1 .3 .5 ± 1.1 
"Test unit values are expressed in standard deviations from the m'ean of' 20 normal blood donors. Test uni t values greater than 2.0 are 
considered to be elevated. 
"NO = not done. 
• 30 90 120 I!IO 180 210 
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FIG 3. IgG immune complex response to wheat ingestion. DR pa-
tients as a group (c losed circles) had no significant increase oflgG-CIC 
nor did normal controls (open circles ). Shaded area represents normal 
range of IgG CIC. Bars represent standard error. 
Although IgA CIC could be induced in the presence or absence 
of gluten sensitive enteropathy on biopsy, atrophy of th e intes-
t inal mucosa is frequently patchy in DH and a single biopsy 
does not rule out the possibility of changes elsewhere in the 
small bowel. 
P(onase Digestion 
Treatment of Raji cells with pronase reduces by 99% their 
ability to bind complement fixed immune complexes [15], but 
preserves their ability to bind noncomplement fixed immuno-
globulins and antilymphocyte antibody (16). As Fig 5 illustrates, 
treatment of Raji cells with pronase reduces their ability to 
bind IgA CIC from the serum of DH patients. All 8 sera tested 
were less than 2 test units fTom the normal mean after pronase 
digestion . This suggests that IgA binding measured in these 
experiments represents complement-fixed IgA e le rather than 
'20 480 ~40 
MlM1TES 
000 2 • 
.... 
FIG 4. IgG immune complex response to ingestion of a glu ten-free 
meal. DR patients as a group (closed circles) have normal IgG CIC 
levels at all points except 4S0 min (lSO' after gluten-free challenge). 
Shaded area represents normal range of IgG CIC. Bars represent 
standard enol'. 
non-complement fixed IgA directed towards sites on the Raji 
cell. 
Serum JgA Levels 
Serum IgA level for the group of DH patients at base line 
was 258 ± 67 mg/ dl and did not differ significantly from the 
mean for the group at the time of peak levels of IgA CIC which 
was 240 ± 82 mg/ dl (p>.8). This lack of correlation between 
IgA CIC and serum IgA levels supports the hypothesis that we 
are measuring IgA CIC rather than serum IgA. 
DISCUSSION 
The presence of IgA eIe in the serum and the presence of 
C3, C5, properdin and properdin factor B at the site of IgA skin 
deposition in DH patients have been reported previously [8, 
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Undigested Raj; Cetts Pronase Digested Roji Cetts 
FIG 5. Pronase digestion of Raji cells. IgA e Ie levels in 8 DH 
patients decrease to normal range after pronase digestion strips the 
Raji cells of their complement receptors. IgA eIe test uni ts are ex-
pressed in standard deviations from normal mean. 
9,17]. We have hypothesized that these complexes represent 
part of the gastrointestinal immune response to wheat antigen, 
and that they may fix in the skin (for uncertain reasons) and 
produce cutaneous disease via activation of the alternative 
complement pathway. The present study demonstrates that: 
(1) increases in IgA CIC can be induced in DH patients as a 
group by feeding of a suspected antigen (wheat), and (2) IgA 
eIe are dynamic, demonstrating marked individual variability 
in t ime of onset and clearance patterns. 
The pathogenic importance of IgA CIC has been questioned 
because only 30-40% of randomly selected DH sera have ele-
vations ofIgA CIC, and a direct correlation with disease activity 
has not been identified [18]. The first criticism has been an-
swered in the present study. Previous studies were done on 
random serum samples, i.rrespective of recent dietary intake of 
wheat or non wheat dietary protein. Random sampling of a 
phasic process might be expected to produce a positivity rate in 
the 30-40% range. Closer study of variation in individual pa-
tients now shows that 5 of 5 (100%) DH patients have elevated 
levels of IgA CIC at some point. Three of 5 normals also 
developed elevated IgA CIC levels at some point. Therefore, 
although the induction of slight elevations of IgA CIC in indi-
vidual patients is not specific for DH, the argument that IgA 
eIe are not of pathogenic significance in DH, on the basis of 
normal IgA CIC in isolated serum specimens, is invalid . 
The induction of IgA CIC by wheat feeding provides a link 
with disease activity. Gluten restriction is known to improve 
the skin symptoms in DH over a matter of months [4,5,18]. 
Induction of IgA CIC levels by feeding wheat directly relates 
IgA CIC to an identified etiologic agent, although no temporal 
immediate worsening of symptoms could be identified after 
wheat ingestion. Several months of gluten restriction are nec-
essary for symptomatic improvement of skin disease and de-
crease in cutaneous IgA deposits. It seems reasonable that 
repeated gluten induction may be necessary to produce clini-
cally recognizable changes in disease activity. 
The exact mechanism by which the cutaneous immune re-
sponse is produced in DH is unknown. Wheat itself may be 
antigenic, or destruction of bowel mucosa by wheat may allow 
nonwheat dietary protein to become a ntigenic. Nonwheat di-
etary proteins have been reported to produce symptoms in 
patients with classical sprue [19]. Although we have demon-
strated an immune response to the wheat antigen in DH, we 
have not excluded the possibility that nonwheat dietary pro-
teins may also be antigenic. In fact, induction of IgA immune 
complexes by nonwheat dietary protein is suggested by Fig 2. 
The small number of patients tested prevents statistical analysis 
of multiple points on the curves or of the possible response to 
gluten-free challenge. Challenge with nonwheat dietary protein 
was done 5 hr after wheat challenge and the possibility of a 
muted immune response exists. The complex nature of the 
human subject clinical research center study precluded subse-
quent day challenge. Future separate day challenge with other 
isolated suspected antigens may add to our understanding of 
the role of nonwheat dietary protein in DH. 
The Raji cell method for detecting CIC involves use of a 
human lymphoblastoid cell line. Since human immunoglobulin, 
as well as immune complexes, may bind with these cells, there 
has been some concern that antibody detected by this assay 
may represent noncomplexed antibody directed against anti-
genic sites on the Raji cell , rather than antibody complexed 
with antigen which has been bound via complement receptors. 
This distinction has been an importan t concern in measuring 
CIC in the sera of patients with systemic lupus erythematosus, 
since an tilymphocyte an tibodies are a common feature of that 
disease. Although antilymphocyte antibodies have not been 
described in DH, we felt it necessary to investigate t he theoret-
ical possibili ty that the Raji cells were binding IgA clas antilym-
phocyte ant ibody. Three lines of reasoning support the hypoth-
esis that we are measuring IgA CIC rather than IgA directed 
against Raji cell determinants. First, when Raji cells were 
stripped of their complement receptors by pronase digestion so 
that they could no longer bind complement-fixed immune com-
plexes, they lost their ability to bind IgA from DH sera. Al-
t hough the pronase digestion experiment represents presump-
tive evidence that IgA CIC ru'e bound via complement receptor 
[15, 16], this should not be misconstrued as definitive evidence 
that the IgA CIC contain complement. Such studies await 
detailed immunochemical analysis of the IgA CIC. Second, we 
have induced IgA CIC with wheat feeding. There is no reason 
to believe that wheat feeding would induce increased levels of 
antilymphocyte antibody. Third, serum IgA levels do not rise 
in concordance with IgA CIC levels. 
We can detect no significant immune complex mediated 
response of IgG class to antigen feeding in DH patients as a 
group in the present study, although individual patients may 
have elevated values. Tllis confIl"ms our previous findings using 
the Raji cell assay [8] and agrees with those of Hall and Lawley 
[9,20] using the Raji cell assay. In 1976, Mohammed et al [21] 
reported that 83% of DH patients had CIC using the Clq 
binding assay, which presumably tests for only IgG and IgM 
containing complexes. However, Hall et al [9] and Pehamber-
ger, Smolen, Menzel [22] have been unable to detect significant 
levels of CIC with the Clq binding technique. We conclude that 
the immune complex response both in random samples and 
after wheat feeding in DH is predominantly of IgA class. T his 
antibody class specificity speaks for the possible pathogenic 
nature of IgA CIC in a skin disease which is known to be IgA 
mediated. 
The specificity of IgA CIC induction in DH remains to be 
evaluated. Lane, Huff, and Weston [23] have recently presented 
data suggesting that the wheat antibody in ordinary gluten 
sensitive enteropathy patients is ofIgG class, whereas the wheat 
antibody in DH patients is of IgA class. This difference in the 
antibody class response to wheat antigen may represent the 
immunologic distinction which sepru'ates patients with ordinary 
glu ten sensit ive enteropathy from those with both DH and the 
small bowel abnormality. Definitive feeding studies in patients 
with gluten sensitive enteropathy without DH ru'e underway in 
our laboratories. 
Biologic variability in levels a nd clearance of IgG CIC by the 
reticuloendothelial system has been noted previously by Lawley 
et al [20]. They used 5'Cr-labeled autologous erythrocytes to 
show that DH patients, as well as normals with HLA-B8/DR",3, 
had a wide vru'iation in cleru'ance time for IgG CIC. They also 
noted that occasional normals have elevated levels of IgA CIC. 
The clearance studies by Lawley presumably measme reticu-
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loendothelial clearance of IgG containing complexes. The pre-
sent data are a measure of IgA CIC induction and clearance, 
and also show individual to individual variability. HLA data 
will be needed before detailed information on IgA CIC clearance 
can be derived from the present study. 
Cunningham-Run dies and co-workers [24] have reported the 
induction of CIC of IgG class in selective IgA deficiency follow-
ing feeding with bovine antigen. In their work, they also noted 
that immune complex formation and clearance take place 
within the fIrst 3- 4 hr after dietary challenge. Circulating 
immune complexes have been identified in a multitude of 
disease states and several other investigators have shown that 
increased CIC levels can be induced by food allergens after oral 
challenge [25-27]. The presence of CIC in disease states does 
not necessarily implicate the complexes in the pathologic proc-
ess. However, in DH the pathologic process is felt to be me-
diated by IgA and wheat ingestion is known to be related to 
disease activity. The present finding of induction of IgA CIC by 
wheat feeding in DH patients may represent the extracutaneous 
production of an immune complex which then binds to the skin 
and plays a biologically significant role in the immunopatho-
genesis of cutaneous disease. 
The authors ru·e grateful to Drs. Edward Allen, Lealand Clru·k, 
Leonard Swinyer, and Robert Wilson for referring patients for this · 
study. 
REFERENCES 
1. van der Meer JB: Granulru· deposits of immunoglobulins in the skin 
of patients with dermatitis herpetiform is. An immunofluorescent 
study. Br J Dermatol 81:493-503, 1969 
2. Seah pp, Fry L: Immunoglobulins in the skin in dermatitis herpet-
iformis and their relevance in diagnosis. Br J Dermatol 92:157-
166, 1975 
3. Brow JR, Parker F, Weinstein WM, Rubin CE: The small intestinal 
mucosa in .dermatitis herpetiformi~. Gastroenterology 60:355-361, 
1971 
4. Fry L, Seah PP, Hiches DJ, Hoffbrand AV: Clearance of skin 
lesions in dermatitis herpetiformis after gluten withdrawal. Lan-
cet 1:288-291, 1973 
5. Reunala T , Blomquist K, Tru'pila S, Halrne H, Kangas K: Gluten 
free 'diet in dermatitis herpetiformis. I. Clinical response of' skin 
lesions in 81 patients. Br J Dermatol 97:473-480, 1977 
6. Weinstein WM, Brow JR, Parker F, Rubin CE: The small intestinal 
mucosa in dermatitis herpetiformis. II . Relationship of the small 
in testinal lesion to gluten. Gastroenterology 60:362-369, 1971 
7. Zone JJ, Provost TT: IgA immune complexes in dermatitis herpet-
iformis. Clin R es 27:539A, 1979 
8. Zone JJ, LaSalle BA, Provost TT: Circulating immune complexes 
I of IgA type in dermatitis herpetiformis. J Invest Dermatol 
75: 152-155, 1980 
9. Hall RP, Lawley RJ, Heck JA, Katz SI: IgA containing circulating 
immune complexes in dermatitis herpetiformis, Henoch-Schon-
Vol. 78, No. 5 
lein purpura, systemic lupus erythematosus and other diseases. 
Clin Exp Immunol 40:431-437, 1980 
10. Pulvertaft RJV: A study of malignant tumors in Nigeria by short 
term tissue culture. J Clin Pathol 18:261- 273, 1965 . 
11. Theofilopoulos AN, D ixon FJ , Bokisch VA: Binding of soluble 
immune complexes to human Iymphoblastoid cells. !. Character-
ization of IgG Fc receptors and complement, and description of 
the binding mechanism. J Exp Med 140: 877-894, 1974 
12. Rosso Di San Secondo VEM, Meroni PL, Fortis C, T edesco F · 
Study on the turnover of the receptor for the third component of 
complement on human lymphoid cells. J Immunol 95:197-208 
1965 ' 
13. Theofilopou los AN, Wilson CB, Dixon FJ : The Haji cell radioim-
munoassay for detecting immune complexes in huma n sera. J 
CliD Invest 57:169-182, 1976 . . 
14. Alexander JO: Dermatitis herpetiform is, Major Problems in D er-
matology. Edited by A. Rook London, WB Saunders, 1975, pp 
236-280 
15. Anderson CL, Stillman WS: Raji cell assay for immune complexes. 
Evidence for detection of Haji-directed immunoglobulin G anti-
body in sera from patients with systemic lupus erythematosus. J 
Clin Invest 66:353-360, 1980 
16. Lobo PI, Winfield JB, Craig A, Westervelt FE: Utility of protease 
digested human peripheral blood lymphocytes for th e detection 
of lymphocyte-reactive alloantibodies by indirect immunofluo-
rescence. Transplantation 23: 16-21, 1977 
17. Provost TT, Tomasi TB: Evidence for the activation of complement 
via the alternate pathway in skin disease. II. Dermatitis herpet-
iformis. Clin Immunol Immunopathol 3:178, 1974 
18. Katz SI, Hall RP, Lawley TJ, Strober W: Dermatit is herpetiformis : 
T he skjn and the gut. Ann Int Med 93:857- 874, 1980 
19. Baker AL, Rosenberg IH: Refractory sprue: Recovery after removal 
of nongluten dietary proteins. Ann In t Med 89:505-508, 1978 
20. Lawley TJ , Hall HI' , Fauci AS, Katz SI, Hamburger MI Frank 
MM: Defective Fe-receptor functions associated with th~ HLA-
B8/DR w3 haplotype. Studies in patients with dermatitis herpet-
iformis and normal subjects. N Engl J Med 304: 185-192, 1981 
21. Mohammed I, Holobrow EJ, Fry L, Thompson BH, Hoffbrand AV 
Steward JS: Multiple immune complexes and hypocomplemen~ 
temia in dermatitis herpetiform is and coeliac disease. Lancet 
2:487-490, 1976 
22. Pehamberger H, Smolen J, Menzel J: FailUl"e to detect C1q binding 
immune complexes in dermati tis herpetiform is. Arch Dermatol 
Hes 268:101-103, 1980 
23. Lane AL, Huff JC, Weston WL: Dermatitis herpetiformis patients 
have gluten in their sera. Clin Hes 29:604A, 1981 
24. Cunningham-Rundles C, Brandeis WE, Good RA, Day NK: Bovine 
antigens and the formation of circu lating immune complexes in 
selective immunoglobulin A deficiency . J Clin Invest 64:272-279, 
1979 . 
25. Andre' F, Druguet M, and Andre' C: Effect of food inta ke on 
circulating Ag-Ab complexes in pa tients with alcoholic liver 
cirrhosis. Digestion 17: 554-559, 1978 
26. Brostoff J, Carini C, Wraith DG, Johns P: Production of IgE 
complexes by allergen challenge in atopic patients and the effect 
of sodjum cromoglycate. Lancet 1:1268-1970, 1979 
27. Paganell i H, Levinsky RJ , Brostoff J , Wraith DG: Immune com-
plexes containing food proteins in normal and atopic subjects 
after oral challenge and effect of sodium cromoglycate on antigen 
absorption. Lancet 1:1270-1972, 1979 
